This item was submitted to Loughborough's Institutional Repository (https://dspace.lboro.ac.uk/) by the author and is made available under the following Creative Commons Licence conditions. been used as scaffolds for drug discovery. 6 The mechanistic and synthetic potential of fluorinated arenes has been reviewed. 7 There is considerable interest in ring closing reactions of substituted polyfluoroarenes as a way of rapidly generating usefully functionalised polycyclic compounds. 8, 9 As part of our investigations in this area we have studied ring closure by lithiation of bromoaryl ethers and sulfides containing a perfluoroarene ring. Reaction of a lithiated binaphthyl with hexafluorobenzene has recently been used in an elegant synthesis of a fluorinated helicene by Piers. 10 In our study lithiation of the easily prepared 2-bromophenyl tetrafluoropyrid-4-yl ether 2 (Scheme 1) was expected to form the pyrido-fused benzofuran derivative 3 by 
Scheme 2
Formation and cyclisation of sulfide 6 from that usually found 14 for pentafluoropyridine, was shown by the 19 F NMR spectrum (δ F 45.6 and 99.0), and was confirmed by X-ray crystallography ( Figure 2 , Table 1 ). Compound 7 crystallised as the hemi-toluene solvate and exhibits no π···π stacking but two types of halogen···halogen interactions (F(3)···Br(3') = 3.248;
Br(3)···Br(3'') = 3.880 Å). None of the 2,4-disubstituted product was isolated.
Lithiation of sulfide 6 (Scheme 2) gave a pyrido-fused benzothiophene in 79% yield, which was shown by X-ray crystallography ( Figure 3 , Table 1 ) to be compound 8 rather than the alternatively fused tricycle 10. In this case direct intramolecular substitution of the C-3 fluorine in the pyridine ring occurred rather than Smiles rearrangement, which would have formed thiolate 9 that could have undergone ring closure to form isomer 10. Table   1 ). The small, thin, weakly diffracting crystals required synchrotron radiation for data collection. The molecules pack in a herring-bone fashion exhibiting both halogen···halogen and π···π stacking interactions. with n-butyllithium gave a fluorinated benzofuran in moderate yield (66% crude, 25% after crystallisation). Since excess n-butyllithium was employed in this reaction catalysed ring closure of a methylsulfinyl group onto an adjacent benzene ring. 24 The structure of 34 was confirmed by X-ray crystallography ( Figure 7 , Table 1) supporting ring closure by direct S N Ar reaction at C-2 and C-5 without initial rearrangement. The crystals of 34 were very thin and flexible and the crystal structure showed π···π stacking parallel to b with the closest atom···atom contact being 3.50 Å. 
Experimental General
Commercial dry solvents were used in all reactions except for light petroleum and ethyl acetate which were distilled from CaCl 2 , dichloromethane which was distilled from CaH 2 , and THF which was distilled from sodium and benzophenone.
Light petroleum refers to the fraction boiling between 40-60 ˚C fraction. Sodium hydride was a 60% dispersion in mineral oil. A 1.6 or 2. 
4-(2-Hydroxyphenyl)tetrafluoropyridine 4
A solution of 4-(2-bromophenoxy)tetrafluoropyridine 2 (1.05 g, 0.0033 mol) in anhydrous THF (7 mL) was stirred at -78 ºC and treated dropwise with a solution of n-butyllithium in hexanes (2.5 M, 1.5 mL, 0.0037 mol). The solution turned orange and then faded to yellow over 50 min. The mixture was stirred and allowed to warm to room temperature overnight. Water (10 mL) was added and the mixture extracted with ether (3 x 20 mL). Brine was added to break up the emulsion which formed during extraction. The combined ether layers were dried over MgSO 4 , filtered and evaporated to give a yellow oil (0.9 g) which crystallised on standing.
Recrystallisation from dichloromethane and light petroleum gave off-white crystals of the title compound (0.25 g, 31%). Reaction of pentafluoropyridine with 2-bromobenzenethiol 2-Bromobenzenethiol (0.27 g, 2.1 mmol) was added dropwise to a stirred suspension of sodium hydride (0.1 g, 2.5 mmol) in DMF (4 mL) at ice-bath temperature. When gas evolution had stopped pentafluoropyridine (0.34 g, 2 mmol) was added dropwise.
The mixture turned momentarily bright yellow and then faded to colourless. The solution was stirred at room temperature for 24 h. Water (15 mL Reactions of bis-sulfide 31 with n-butyllithium A solution of bis-sulfide 31 (1.18 g, 2.2 mmol) in dry THF (6 mL) was stirred at -78 C and treated dropwise with n-butyllithium in hexanes (2.5 M, 1.8 mL, 2.5 mmol).
The solution turned dark brown in colour. The mixture was allowed to warm to room temperature over 48 h and was then treated with water (10 mL). Extraction with ether (x 3) and evaporation of the organic phases gave a brown solid (0.91 g) which was
crystallised from dichloromethane -light petroleum to give colourless crystals of 2- 
